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(54) Broadcast receiver system 

(57) A broadcast receiver system Is disclosed which 
makes use of the network follow function for television 
broadcast in a simple manner. The broadcast receiver 
system having a tuner (100) for receiving television 
broadcast stations of selected tuning frequencies com- 
prises storing means (70) for storing, for each television 
broadcast network, transmission frequencies of televi- 
sion broadcast stations transmitted from transmission 
stations of the same network, and pieces of location 
Information relating to the transmission stations by 
associating the pieces of location information with the 
transmission frequencies; location acquiring means 
(N1) for acquiring location Information relating to loca- 
tion of the broadcast receiver system; electromagnetic 



field Intensity detection means (400) for generating initi- 
ating commands to initiate a network follow In accord- 
ance with the quality of the received television 
broadcast waves; and control means (60*) responsive to 
the Initiating commands for selecting, from the stored 
contents In the storing means (70), a transmission fre- 
quency of receivable television broadcast that belongs 
to a broadcast network of a broadcast being currently 
received and Is different from the frequency of the 
broadcast station currently being received In accord- 
ance with the location information acquired by the loca- 
tion acquiring means (N1). and for setting the selected 
transmission frequency to the tuner. 
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Doscrlptlon 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present Invention relates to broadcast 
receiver systems and, more particularly, to a broadcast 
receiver system for receiving television broadcast 
waves. 

2. Description of the Related Arj 

[0002] The RDS system (Radio Data System) per- 
forms transmission and reception of broadcast waves 
into which FM audio signals, and data signals relating to 
the broadcast stations that transmits the FM audio sig- 
nals or relating to the broadcast are multiplexed, thus 
providing various functions and conveniences for 
receivers and users. Among technical documents relat- 
ing to the RDS are: Japanese Laid-open Patent Publi- 
cation No. H7-58598 (1995), Japanese Laid-Open 
Patent Publication No. H8-7901d (1996), and Japanese 
Laid-Open Patent Publication No. H8-79016 (1996). 
[0003] As seen in such prior art, one of the major func- 
tions of the RDS receiver Is a function called "network 
follow". A typical network follow is reception control for 
maintaining constant a program of the broadcast wave 
currently being received by a receiver even though the 
reception environment has varied. More specifically, In 
the case where the reception environment has 
adversely changed, it selects and receives another 
broadcast wave that provides the same program of the 
broadcast wave currently being received and is consid- 
ered to provide better reception quality, in accordance 
with the data signal multiplexed into broadcast waves. 
(0004) In the foregoing, a broadcast station transmit- 
ting a broadcast wave currently being received and 
another broadcast station transmitting another broad- 
cast wave, both of which provide the same program, 
ordinarily belong to the same broadcast network sta- 
tion. Thus, reception control for following the same pro- 
gram Is called the "network follow". In the case of RDS, 
the network follow is realized by means of a piece of 
information called PI (Program Identification) code, 
included in the data signal, which allows Identifying net- 
works and programs, or together with the information, 
by means of frequency information, included in the data 
signal, relating to the broadcast wave transmitted from 
another station which belongs to the same network. 
[000 5] However, such network follow is applied only to 
the broadcast waves of audio programs that provide 
programs broadcast only by audio. That is, It does not 
provide the same network follow for broadcast waves of 
ordinary television programs that provide programs by 
image. 

[0006] Like the RDS, the network follow of television 
programs Is feasible from a technical viewpoint for tele- 



2 

vision broadcast waves. This can be done by transmit- 
ting additional data signals that allow for Identifying 
networks and by using the added data signals at recep- 
tion sides. However, implementing this transmission 
$ scheme would lead to a drastic change in the whole 
broadcasting system and result In a great amount of 
cost. 

SUMMARY OF THE INVENTION 

10 

[0007] The present invention was developed In view of 
the foregoing points, tt is an object of the present Inven- 
tion to provide a broadcast receiver system that makes 
use of the network follow function for television broad- 

15 cast waves In a simple manner. 

[0008] A broadcast receiver according to an embodi- 
ment of the present invention Is a broadcast receiver 
having a tuner for receiving television broadcast waves 
of selected tuning frequencies, comprising: storing 

20 means for storing, for each television broadcast net- 
work, transmission frequencies of television broadcast 
waves transmitted from transmission stations of the 
same network, and pieces of location information relat- 
ing to the transmission stations by associating the 

25 pieces of location Information with the transmission fre- 
quencies; location acquiring means for acquiring loca- 
tion information relating to location of the broadcast 
receiver system; initiating means for generating initiat- 
ing commands to Initiate a network follow In accordance 

oo with the quality of the received television broadcast 
waves; and control means responsive to the initiating 
commands for selecting, from the stored contents in the 
storing means, a transmission frequency of receivable 
television broadcast wave that belongs to a broadcast 

35 network of a broadcast being currently received and is 
different from the frequency of the broadcast wave cur- 
rently being received In accordance with the location 
Information acquired by the location acquiring means, 
and for setting the selected transmission frequency to 

40 the tuner. 

[0009] The location providing means may be a naviga- 
tion system. 

(0O1O] The control means allows selecting among a 
transmission frequency corresponding to the same 

45 location Information as the acquired location Information 
and transmission frequencies corresponding to location 
information that indicates geographical locations in the 
vicinity of the geographical location indicated by the 
acquired location Information. 

50 [0011] A broadcast receiver according to another 
embodiment of the present invention is a broadcast 
receiver having a tuner for receiving television broad- 
cast waves of selected tuning frequencies, comprising: 
receiving means for receiving digital audio broadcast 

S3 waves; demodulating means for demodulating the dig- 
ital audio broadcast waves to obtain a transmitter Iden- 
tification signal for Identifying a transmitter that 
transmits the broadcast waves; storing means for stor- 
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Ing, for each television broadcast network, transmission 
frequencies of television broadcast waves transmitted 
from transmission stations of the same network, and 
pieces of information for identifying the transmitters by 
associating the pieces of information with the transmls- & 
sion frequencies; Initiating means for generating Initiat- 
ing commands to Initiate a network follow In accordance 
with the quality of the received television broadcast 
waves; and control means responsive to the initiating 
commands for selecting, from the stored contents in the n> 
storing means , a transmission frequency of receivable 
television broadcast wave that belongs to a broadcast 
network of a broadcast being currently received and is 
different from the frequency of the broadcast wave cur- 
rently being received in accordance with the transmitter 1$ 
identification signal, and for setting the selected trans- 
mission frequency to the tuner. 

[0012] The digital audio broadcast waves may be the 
DAB system broadcast waves. 

[0013] The control means allows selecting among a 20 
transmission frequency corresponding to the transmis- 
sion frequency corresponding to the transmitter identifi- 
cation signal, and transmission frequencies 
corresponding to the identifying Information for the 
transmitters geographically in the vicinity of the trans- 25 
miner. 

[0014] A broadcast receiver according to stilt another 
embodiment of the present invention is a broadcast 
receiver having a tuner for receiving television broad- 
cast waves of selected tuning frequencies, comprising: 30 
receiving means for receiving data multiplexed audio 
broadcast waves; demodulating means for demodulat- 
ing the data multiplexed audio broadcast waves to 
obtain location codes for Indicating geographic locations 
of transmission stations that transmit the broadcast 35 
waves; storing means for storing, for each television 
broadcast network, transmission frequencies of televi- 
sion broadcast waves transmitted from transmission 
stations of the same network, and location codes corre- 
sponding to the transmission stations by associating the <to 
location codes with the transmission frequencies; Initiat- 
ing means for generating Initiating commands to initiate 
a network follow in accordance with the quality of the 
received television broadcast waves; and control means 
responsive to the Initiating commands for selecting, 45 
from the stored contents In the storing means , a trans- 
mission frequency of a transmission frequency receiva- 
ble television broadcast wave that belongs to a 
broadcast network of a broadcast being currently 
received and Is different from the frequency of the so 
broadcast wave currently being received in accordance 
with the location codes obtained by the demodulating 
means, and for setting the selected transmission fre- 
quency to the tuner. 

[0015] The data multiplexed audio broadcast waves ss 
may be RDS broadcast waves or FM multiplexed broad- 
cast waves. 

[0016] The control means allows selecting among a 



transmission frequency corresponding to the location 
code obtained by the demodulating means, and trans- 
mission frequencies corresponding to the location 
codes that indicate geographical locations in the vicinity 
of the geographical location Indicated by the location 
code obtained by the demodulating means. 
[0017] In the foregoing broadcast receiver of each 
embodiment, the initiating means comprises detecting 
means for detecting the reception Intensity of an elec- 
tromagnetic field of the television broadcast waves, and 
generates the initiating commands In the case where 
the reception intensity of an electromagnetic field falls 
below a predetermined value. 

[0018] Furthermore, the control means allows setting, 
to the tuner* a transmission frequency of television 
broadcast wave that provides the best reception quality 
among the selected broadcast waves. 

BRIEF DESCRIPTION QF THE DRAWINGS 
[0019] 

Fig.1 Is a block diagram showing the schematic 
configuration of the broadcast receiver system of 
the first embodiment according to the present 
invention, 

Fig.2 is a conceptual diagram showing Til to be 
assigned by the DAB system, 
Flg.3 Is an example of a data map showing the 
memory formats for frequencies of the DAD signal 
and a television signal of each Til, which is used in 
the broadcast receiver system shown in Fig.1, 
Flg.4 Is a memory map of the broadcast receiver 
system shown in Flg.1, 

Fig. 5 is a flowchart showing the processing proce- 
. dure of the television network follow executed by 
the controller of the receiver system shown In Fig,1, 
Fig.6 is a block diagram showing the schematic 
configuration of the broadcast receiver system of 
the second embodiment according to the present 
Invention, 

Flg.7 is a memory map of the broadcast receiver 
system shown in Fig.6, 

Flg.8 is a flowchart showing the processing proce- 
dure of the television network follow executed by 
the controller of the receiver system shown in Fig.6, 
Fig. 9 is a block diagram showing the schematic 
configuration of the broadcast receiver system of 
the third embodiment according to the present 
invention, 

Fig. 10 is a memory map of the broadcast receiver 
system shown in Fig .9, and 
Flg.1 1 is a flowchart showing the processing proce- 
dure of the television network follow executed by 
the controller of the receiver system shown in Fig.9. 
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DETAILED DESCRIPTION OF THE PREFERRED 

EMBQQ1MEMIS 

[0020] The embodiments of the present Invention will 
be explained In detail below with reference to the draw- 
ings. 

[0021] Fiq.1 is a block diagram showing the schematic 
configuration of the broadcast receiver system of the 
first embodiment according to the present invention. 
[0022] The receiver Is an example of a receiver, to 
which the present Invention Is applied, conforming to the 
digital audio broadcast {hereinafter designated DAB) 
system pursuant to European Standards (Eureka 147), 
one of the systems which perform transmission and 
reception of broadcast waves having data signals, In a 
predetermined format, and which includes digital audio 
signals. 

[0023] Referring to Fig.1, the DAB reception system 
R1 is provided with a DAB tuner 10 as a front end to 
which a reception signal captured by a reception 
antenna Is supplied. The DAB tuner 10 tunes for a fre- 
quency shown by a frequency determination signal sup- 
plied by a controller 60, and selectively receives a DAB 
signal of the tuning frequency. The DAB signal received 
by the DAB tuner 10 is supplied to a DAB signal proces- 
sor 20. 

[0024] Furthermore, the DAB tuner 10 has a function 
of generating a so-called 5-meter output signal as a sig- 
nal intensity signal and a null symbol detection signal as 
a synchronizing signal In accordance with the received 
< DAB signal, supplying the S-meter output signal to the 

controller 60 and the null symbol detection signal to a 
synchronizing section 60. 

[0025] The DAB signal processor 20 performs signal 
processing such as demodulation processing that is 
inherent in the DAB system under a predetermined syn- 
chronization control, and sends an audio data signal 
provided by the processing to an audio decoder 30. 
Synchronizing control performed at the DAB signal 
processor 20 is governed by the synchronizing section 
50. The synchronizing section 50 receives a phase ref- 
erence symbol detected at the DAB signal processor 20 
in addition to the null symbol detection signal from the 
DAB tuner 1 0 to generate, in accordance with the phase 
reference symbol, a control signal required for synchro- 
nization at the DAB signal processor 20, supplying a 
synchronization detection signal to the controller 60 as 
well. 

[0026] The audio decoder 30 applies the decoding 
processing following the DAB system (e.g., including 
data expansion processing) to the audio data from the 
DAB signal processor 20, and supplies the resultant 
digital audio signal to a D/A converter 40. The D/A con- 
verter 40 converts the digital to analog audio signal and 
supplies the analog signal to an audio output system 
(not shown). The audio output system Includes process- 
ing for outputtlng sound corresponding to the analog 
audio signal. 



[0027] The DAB signal processor 20 also detects Til 
(Transmitter Identification Information) which Is an addi- 
tional data signal inherent to the DAB system and sup- 
plies it to the controller 60. Using the Til and in 

5 cooperation with a memory 70, the controller 60 realizes 
the television network function which is inherent to the 
present invention. The Til and the television network 
function will be described In detail later. 
[0028] The fundamental configuration of the DAB 

10 receiver is disclosed in Japanese Laid-Open Patent 
Publication No.HO-219654 (1997). Japanese Laid-Open 
Patent Publication NO.H9-312627 (1997). and Japa- 
nese Laid-Open Patent Publication NO.H9-238089 
(1997) which are available for reference. 

is [0029] The hardware configuration of the DAB recep- 
tion system R1 has been explained In the foregoing. 
The receiver system of the present Invention Is provided 
with, in addition to the reception system R1, a video 
broadcast reception system R2 for receiving television 

20 broadcast In combination with the reception system R1. 
[0030] The video broadcast reception system R2 is 
provided with a TV tuner 100, as a front end, to which 
the reception signal captured by the reception antenna 
is supplied. The TV tuner 100 tunes for the frequency 

z$ shown by the frequency determination signal supplied 
by the controller 60. and selectively receives the televi- 
sion signal of the tuning frequency. The television signal 
received by the tuner 100 is supplied to a video repro- 
ducing circuit 200. 

30 [0031] A variety of electronic circuits that are adopted 
by ordinary television receivers may be adapted to the 
video reproducing circuit 200. For example, applicable 
to the video reproducing circuit 200 are a video interme- 
diate frequency (VIF) amplifying circuit for amplifying 

35 intermediate frequency signals supplied by the TV tuner 
100, a video detecting circuit for demodulating the VIF 
output into video signals, a video amplifying circuit for 
amplifying the delected output signals, and circuits for 
color demodulation and reproduction of the amplified 

40 output The output of the video reproducing circuit 200 
is supplied to a video output system (not shown). 
[0032] The video reproducing circuit 200 provides sig- 
nals including audio signals and supplies them to the 
audio reproducing circuit 300. A variety of circuits that 

4S are adopted by ordinary television receivers may be 
applicable to the video reproducing circuit 300. For 
example, applicable to the video reproducing circuit 300 
are an audio intermediate frequency (AIF) detecting cir- 
cuit for demodulating signals supplied from the VIF 

so amplifying circuit 201 In the video reproducing circuit 
200, which is an example of the foregoing, into the audio 
intermediate frequency signal, an FM detecting circuit 
for demodulating the AIF output Into the audio signal, 
and an audio amplifying circuit for amplifying the audio 

ss signal. The output of an audio reproducing circuit 300 is 
supplied to an audio output system, which is not shown. 
[0033] The output audio signal of the FM detecting cir- 
cuit 301 of the audio reproducing circuit 300, which Is an 
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example of the foregoing, Is inputted to the electromag- 
netic-field intensity detecting circuit 400. The electro- 
magnetic-field intensity detecting circuit 400 measures, 
for example, an S/N ratio of the audio signal as an Indi- 
cation of reception quality of the video broadcast recep- 
tion system R2, and then supplies a signal to the 
controller 60 as the electromagnetfc-field intensity in 
accordance with the measurement results. It should be 
noted that the electromagnetic-field intensity is a signal 
that represents reception quality relating to the audio 
systems, however, the signal Is considered to represent, 
indirectly, the reception quality of video systems In the 
present embodiment and thus is used for initiating the 
television network follow. It should also be noted, a sig- 
nal representing the reception quality of video systems 
may be produced not only by the electromagnetlc-fiefd 
intensity detecting circuit 400, but by other means soas 
to use the signal to Initiate the television network follow. 
Alternatively, a signal representing the reception quality 
may be produced in accordance with both video and 
audio systems. In the present embodiment, the electro- 
magnetic-field intensity detecting circuit 400 performs 
part of the function of the initiating means for generating 
commands for initiating television network follow in 
accordance with the reception quality of television 
broadcast waves. 

[0034] Next, the Til that is detected at the aforemen- 
tioned DAB signal processor 20 will be explained below. 
[0035] Fig.2 shows a conceptual diagram of Til to be 
assigned by the DAB system. 

[0036] The DAB system, adopting a form of single fre- 
quency network (SFN), assigns the same transmission 
frequency (MO) .to transmitters T1. T2, and T3, which 
are stationary stations adequately distributed as shown 
in the figure, in order to secure a wide reception area 
r123. 

[0037] In the foregoing, a transmitter Is assigned a Til 
that Is Inherent to the transmitter, permitting a unique Til 
to be included individually in the DAB signal to transmit 
the TIL For example, the Til of transmitter T1 Is 
assigned "01", the Til of transmitter T2 "02", and the Til 
of transmitter T3 "03". The Information of Til may be rec- 
ognized not only as identification of transmitters but also 
as information relating to geographic locations, that Is, 
as Information relating to latitudes and longitudes that 
show the locations of transmitters (transmission posi- 
tions). 

[0038] The receiver receives Tl I signals thus assigned 
and analyzes them, whereby it can be known which 
transmitter transmitted the DAB signal that is received. 
This means that the received Til allows receivers to rec- 
ognize approximate locations thereof. In other words, 
the receiver can recognize that the location of reception 
is close to the location of the transmitter corresponding 
to the Til obtained from the received DAB signal. 
[0039] Each transmitter can transmit a plurality of DAB 
signals and television signals of different frequencies. 
Accordingly, frequencies of Til, and frequencies of DAB 



signals and television signals have a relation such that 
one Til is associated with frequencies of a plurality of 
DAB signals and television signals. 
[0040] For example, Japanese Laid-Open Patent Pub- 

5 lication Mo.H9-2 19658 (1997) disclosed a technology 
for storing a list of frequencies related to the Ttl into a 
memory. According to the technology, an embodiment 
wherein the aforementioned controller 60 controls the 
tuning control of the DAB tuner 10 as appropriate to 

70 store a list of frequencies of DAB signals and television 
signals associated with each Til into the memory 70. 
Thus, a list of frequencies shown in Fig.3 is provided. 
[0041] As shown in Flg.3, frequencies of the DAB sig- 
nal and frequencies of the television signal are stored 

is for each TIL Accordingly, based on such stored contents 
as this, a transmitter with Tll=01 transmits DAB signals 
of frequency al, 32, ... and television signals of fre- 
quency A1. A2 .... A transmitter with Tll=02 transmits 
DAB signals of frequency b1, b2, ... and television slg- 

20 nals of frequency B1 , B2, .... Likewise for another Til, It 
can be seen from the figure that signals corresponding 
to the Til are transmitted. 

[0042] The present embodiment allows associating 
networks and information relating to frequencies 

25 together with Til as information relating to transmission 
locations to store them in the memory 70, and for using 
the stored contents for the television network follow. 
[0043] The contents of the memory 70, which are 
used for television network follow, are shown In Flg.4. 

30 [0044] The memory 70 allows storing frequencies of 
television signals and Til for each network. Accordingly, 
It can be seen that, for example, the television signal of 
frequency B3 Is used for broadcasting programs of a 
network station p, and by referring to frequency E1 , K 

35 can be seen that E1 belongs to a network station a. 
Conversely. It can also be read Immediately from the 
memory 70 that the frequencies of broadcast waves for 
providing programs of network station a are A1 , C5, E1 , 
F7 t and H3; and the frequencies of broadcast waves for 

40 providing programs of network station p are G4. A6, and 
B3. 

[0045] Furthermore, frequencies of television signals 
can be read out corresponding to TIL Accordingly, such 
frequencies as correspond to Til currently being 

as received and such frequencies as correspond to a Til 
that indicates a transmission location close to that of the 
Til currently being received can be selectively read out 
among frequencies corresponding to the related net- 
work station. For example, it can be recognized that fre- 

sa quency A2 corresponds to Til =01 , and television signals 
of frequency A2 that provides programs of network sta- 
tions a are transmitted by a transmitter of TIN01 . 
(0046) Now, the operation of television network follow 
of the present embodiment, which is performed by 

55 means of the memory 70 having the aforementioned 
contents of memory, will be explained below. 
[0047] Fig .5 shows the operation flow represented in 
a form of subroutines that are periodically called as a 
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processing program to be executed by the controller 60 
under circumstances where a receiver is receiving a tel- 
evision broadcast of a certain channel. 
[0048] Referring to Flg.5. at the beginning of this sub- 
routine, the controller 60 first determines whether the 6 
reception electromagnetic-field intensity is equal to or 
greater than a predetermined value (step S1). The 
reception electromagnetic-field intensity to be deter- 
mined at this step is based on the value of an output sig- 
nal of the aforementioned electromagnetlc-fleld 10 
Intensity detecting circuit 400. When the reception elec- 
tromagnetic-field intensity has been determined to be 
equal to or greater than the predetermined value, the 
controller 60 completes the subroutine in order to main- 
tain the current reception status. 1$ 
[0049] When the reception electromagnetic-field 
Intensity has been determined to be below the predeter- 
mined value at step S1, the controller 60 transfers to a 
control flow for executing the network follow. As the first 
processing, the controller 60 stores the current recep- 20 
tlon electromagnetlc-fleld intensity In an Internal mem- 
ory in correspondence with the reception frequency at 
that time (step $2). 

[0050] Subsequently, the controller 60 captures Til 
(step S3). Capturing Til Is accompanied by the opera- 25 
tlon of the DAB reception system. That is, the controller 
60 captures Til of the received signal provided by the 
DAB signal processor 20. This allows the controller 60 
to recognize the Til of a transmitter that Is transmitting 
the DAB signal currently being received, and thus the 30 
A location of transmission. 

[0051) The controller 60 then determines whether a 
change has occurred In Til (step S4). This processing is 
performed by comparison of previously captured Til 
with currently captured TIL 35 
[0052] If a change is found in Til, the controller 60 car- 
ries out memory search for selection processing of sta- 
tions targeted for the follow In accordance with the 
stored contents of the memory 70 in order to update the 
information relating to broadcasting stations targeted for 40 
the network follow (step S5). If no update Is found nec- 
essary, the memory search processing is skipped over 
to station selecting processing at step SB. 
[0053] To explain the processing at step S5 in more 
detail, suppose that the frequency of television broad- 45 
cast waves currently being received is A2, shown in 
Fig. 4. In this case, it can be recognized that the televi- 
sion broadcast waves belong to the network station a 
according to the contents stored In the memory 70. 
Therefore, the controller 60 is allowed to read only fre- so 
quencies C5, El, F7, and H3, in addition to A2, of the 
broadcast waves for providing programs of the network 
station a. All of these frequencies can be selected as 
targets for station selection processing at step S6 for the 
network follow. ss 
[0054] Furthermore. In the present embodiment. In 
order to place a limit for station selection processing to 
only such frequencies as can provide high reception 
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quality or as can be securely received, only those fre- 
quencies that meet further conditions are selected from 
alternative frequencies C5, E1 , F7. and H3 in accord- 
ance with Til. That is, if a changed Til is, for example, 
"02", a frequency corresponding to a Til that indicates a 
transmission location closer to a transmission location 
that Tll-02 Indicates (more specifically, a transmission 
location, from which transmission waves are provided, 
the transmission waves being considered to be received 
at the location where the transmission waves from the 
transmission location that T(l=02 indicates can be 
received) is selected from the contents stored in the 
memory 70. In this case, the Til meeting these condi- 
tions are, for example, "03" and "05*, the controller 60 
selects frequencies CS and E1 corresponding to these 
frequencies to determine them as targeted station infor- 
mation for the network follow. 

[0055] At step S6 f selection of the stations targeted for 
the network follow is performed in sequence. In the 
aforementioned example, the controller 60 sets first fre- 
quency C5 to the TV tuner 100 as a tuning frequency, 
and then stores the reception electromagnetic-field 
intensity after the setting in the internal memory in cor- 
respondence with the Information relating to frequency 
C5 (step S7). Subsequently, It Is checked whether all 
station selection operations have been completed for 
the stations targeted for station selection (step S8)» If all 
operations have not yet been completed, then subse- 
quent selection of a station will be performed again at 
step S6. In this case, the controller 60 sets frequency 
E1 to the TV tuner 100 as tuning frequency, and then 
stores the reception electromagnetic-field intensity after 
the setting Into the Internal memory in correspondence 
with the information relating to frequency E1. 
[0056] When all station-selection operations have 
been completed in this way for frequencies targeted for 
station selection, determination for optimal selection is 
performed by evaluating the reception electromagnetic- 
field intensities obtained as a result of station selection 
(step 59). Stating in detail, processing is performed 
wherein the greatest value of reception electromag- 
netic-field intensity of those stored in the aforemen- 
tioned memory including the information stored at step 
S2 is determined and the frequency corresponding to 
the value Is selected. 

[0057] The frequency thus selected Is used for final 
station-selection operation by the network follow at step 
S10. That is, the controller 60 sets the selected fre- 
quency to the tuner 100. and control the tuner 100 to 
keep the frequency until the subroutine Is called again 
and the reception electro magnetic-field intensity is 
determined to have decreased at step S1. 
[0058] As mentioned above, In the first embodiment, 
the DAB reception system R1 is combined with the TV 
reception system R2. Information relating to frequen- 
cies of television signals and Til's are stored in advance 
for each TV network station, and information relating to 
frequencies of receivable television signals is recog- 
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nized in accordance with the Til's obtained from the 
DAB signals. This allows the receiver system to utilize 
the Til's, which were originally used only for broadcast- 
ing audio programs, for realizing network follow of tele- 
vision broadcast In a simple and precise manner 5 
[0059] Flg.6 shows a schematic configuration of a 
broadcast receiver system of the second embodiment 
according to the present Invention. 
[0060] The broadcast receiver system is an example 
of the present invention applied to the so-called naviga- 10 
tion system. 

[0061] Referring to Rg.6, navigation system N1 Is pro- 
vided with angle sensor 501, mileage sensor 502, and 
location Information detecting and correcting means in 
accordance with GPS (Global Positioning System) 503. is 
The location information detecting and correcting 
means allows providing the geographic location of the 
system as latitude and longitude (x, y) which Is sequen- 
tially transferred to the navigation system controller 505 
via a bus-line. 20 
[0062] The navigation system N 1 is also provided with 
CD-ROM drive 504 for securing Information relating to a 
map necessary for display, and transfers the aforemen- 
tioned Information relating to location and required infor- 
mation in accordance with the commands entered from 25 
an operation unit (not shown) to the navigation system 
controller 505 via a bus-line. 

[0063] A video and audio reproducing circuit 506 is 
also connected to the bus-line. The circuit 506 includes 
circuits for displaying images and for outputting voice 30 
according to commands from the system controller 505. 
[0064] The navigation system controller 505 governs 
various kinds of control of the whole system. For exam- 
ple, among them are the reading control of the CD-ROM 
drive 504 and a control of Information transfer or repro- ss 
ductlon command to the reproducing circuit 506. An 
operation that relates particularly to the present embod- 
iment is to transfer information relating to location (x, y), 
provided by the aforementioned location Information 
detecting and correcting means, to a controller 60* in the 40 
television reception system R2. 
[0065] The controller 60' has the same basic function 
as that of the controller 60 shown In Flg.1 except for the 
function of control of the DAB reception system R1. In 
the embodiment, information relating to location (x, y) AS 
from the navigation system N1 is to be captured instead 
of Til of the first embodiment. 

[0066] As a typical example of a configuration of the 
navigation system, Japanese Laid-Open Patent Publi- 
cation No.H9- 297037 (1997) may be referenced. so 
[0067] The video broadcast reception system R2 com- 
bined with such a navigation system is the same as that 
of the first embodiment. However, tho contents, used for 
television network follow, stored In the memory 70 are 
slightly different. 55 
[0068] Fig.7 shows the contents stored in the memory 
70. in the second embodiment, information relating to 
latitude and longitude as transmission location Informa- 



tion is associated with information relating to network 
stations and frequencies of television signals and is 
stored In the memory 70. The contents thus stored are 
used for television network follow. 
[0069] Accordingly, frequencies of television signals 
can be read In correspondence with the respective lati- 
tude and longitude Information, whereby It is allowed to 
selectively read, among frequencies corresponding to a 
network station, such frequencies as are associated 
with the latitude and longitude information that Indicates 
a transmission location close to the current location. For 
example, It can be recognized that frequency A2 corre- 
sponds to a transmission location (x2. y2), and televi- 
sion signals of frequency A2 that provides programs of 
the network station a are transmitted from the transmis- 
sion location (x2, y2). 

[0070] Next, the operation of television network follow 
of the second embodiment that Is performed using the 
memory 70 having such storage contents will be 
explained below. 

[0071] Fig. 8 shows the operation flow expressed in a 
form of subroutine that is a program for processing that 
the controller 60' executes under circumstances where 
a receiver is receiving a television program of a certain 
channel. 

[0072] Referring to Fig.8. the steps that perform the 
same processing as those performed in steps of the 
subroutine shown in Fig.5 are given the same numerals. 
Therefore, except for step S3A and S4A, the basic oper- 
ation is similar to that explained when referring to Fig.5, 
and thus Is evident by the explanation in the foregoing. 
[0073] Steps S3A, S4A, and S5 perform processing 
which conforms to steps S3A and S4A are processing 
which is inherent to the second embodiment. 
[0074J At step S3A, information relating to location (x. 
y) supplied from the navigation system N1 Is captured 
as processing after step S2. This allows the controller 
60 to recognize the current reception location. 
[0075] Subsequently, the controller 60' determines 
whether any change has occurred to the Information 
relating to location (step S4A). This processing Is car- 
ried out by comparing previously captured location infor- 
mation with the currently captured location information. 
[0076] If a change Is found In Information relating to 
location, the controller 60' carries out a memory search 
for selection processing of stations targeted for the net- 
work follow In accordance with the stored contents of 
the memory 70 In order to update the Information relat- 
ing to broadcasting stations targeted for the network fol- 
low (step S5). if no update is found necessary, the 
memory search processing Is skipped over to station 
selecting processing at step S6. 

[0077] To explain the processing at step S5 in more 
detail, suppose that the frequency of television broad- 
cast waves currently being received Is A2, shown In 
Fig.7. In this case, it can be recognized that the televi- 
sion broadcast waves belong to the network station ot 
according to the contents stored in the memory 70. 
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Therefore, the controller 60' is allowed to read frequen- 
cies only C5, £1, F7, and H3, in addition to A2, of the 
broadcast waves for providing programs of the network 
station a. All of these frequencies can be selected as 
targets for station selection processing at step S6 for $ 
network follow. 

[0078] Furthermore, in the present embodiment in 
order to place a limit for station selection processing to 
only such frequencies as can provide high reception 
quality or as can be securely received, only those fre- 10 
quencies that meet further conditions are selected from 
alternative frequencies C5, £1, F7, and H3 in accord- 
ance with the captured location information. 
[0079] That is, If a changed location Information Is, for 
example, equal to (x1, y1), a frequency corresponding is 
to a location closer to the location that (x1 , yl ) indicates 
(more specifically, a transmission location, from which 
transmission waves are provided, tho transmission 
waves being considered to be received at the location 
that (x1, y1) Indicates) Is selected from the contents 20 
stored in the memory 70. In this case, the transmission 
locations that meet these conditions are, for example, 
(x1, y1) and (xl, y2), the controller 60' selects frequen- 
cies C5 and E1 corresponding to these frequencies to 
determine them as targeted station information for the 2$ 
network follow. 

[0080J As mentioned above, in the second embodi- 
ment, the navigation system N1 Is combined with the TV 
reception system R2 t Information relating to frequencies 
of television signals and the transmission location are so 
stored in advance for each network station for television 
broadcast, and information relating to frequencies of 
receivable television signals are recognized in accord- 
ance with location Information provided by the naviga- 
tion system N1. This allows the receiver to utilize 35 
location information, which was originally used only for 
recognizing locations In the navigation system, for real- 
izing network follow of television broadcast In a simple 
and precise manner. 

[0081] Fig.9 shows an schematic configuration of the aq 
broadcast receiver system of the third embodiment 
according to the present invention. 
[0082] This broadcast receiver system corresponds to 
the present invention applied to the aforementioned 
RDS receiver system. *s 
[0083] Referring to Fig.9, RDS reception system R3 Is 
provided, as a front end, with an RDS tuner 10B to 
which the reception signal captured by the reception 
antenna is supplied. The RDS tuner 1 0B tunes for a fre- 
quency indicated by a frequency determination signal 50 
supplied from a controller 60" and selectively receives 
the RDS signal of the tuning frequency to convert it into 
a signal of intermediate frequency (IF). The IF signal 
from the RDS tuner 10B is supplied to an IF amplifier 
20B to be amplified. ss 
[0084] The IF signal amplified by the IF amplifier 20B 
is demodulated into audio signals by an FM detector 
30B. Tho demodulated output from the FM detector 30B 



Is separated In a stereo demodulating circuit 40B into 
audio signals for right and left channels in the case of 
stereo broadcast to be supplied to an audio output sys- 
tem (not shown). 

[0085] The demodulated output from the FM detector 
30B Is also supplied to an RDS signal detecting circuit 
50B. The RDS signal detecting circuit 50B detects data 
signals multiplexed in RDS signals from the demodu- 
lated output signals to reproduce them. The reproduced 
data signals are sent to a controller 60". 
[0086] The controller 60" is provided with various 
kinds of broadcast Information from the data signals to 
perform reception control inherent to the RDS. The con- 
troller 60" also realizes television network functions 
inherent to the present embodiment, in cooperation with 
the memory 70, by using PI codes included in the 
broadcast Information and location codes included in 
the codes. The location code Indicates a geographic 
location of a transmission station that transmits the 
received broadcast waves, and is used in the present 
embodiment as Information equivalent to the aforemen- 
tioned Til. 

[0087] The basic form of the RDS receiver system Is 
disclosed, including the PI codes and location codes 
provided by the RDS reception system, in Japanese 
Lald-Open Patent Publication NO.H7-58598 (1995), 
Japanese Lald-Open Patent Publication NO.H8-79018 
(1996), and Japanese Laid-Open Patent Publication 
NO.H8-79016 (1996), which can be referenced. 
[0088] The controller 60" has basically similar func- 
tions as the controllers 60 and 60* shown in Fig.1 and 
Fig.6, respectively, in that the controller 60" performs 
control for execution of the network follow. In the present 
embodiment, the location codes are captured from the 
RDS reception system R3 for the network follow. 
[0089] The video broadcast reception system R2 com- 
bined with the RDS reception system is equivalent to 
those of the first and the second embodiments. How- 
ever, the contents stored In the memory 70, used for tel- 
evision network follow, are slightly different 
[0090] Fig. 10 shows the contents stared in the mem- 
ory 70. In the present embodiment, the location codes 
as Information relating to the transmission locations are 
associated with the network stations and Information 
relating to the television signal frequencies to be stored 
In the memory 70. The stored contents are used for the 
television network follow. 

[0091] Accordingly, frequencies of the television sig- 
nals can be read out corresponding to the location 
codes. Therefore, such frequencies as correspond to a 
location code that shows a transmission location close 
to the current location can be selectively read out 
among frequencies corresponding to tho related net- 
work station. For example. It can be recognized that fre- 
quency A2 corresponds to a transmission location 
"01 A", and television signals of frequency A2 that pro- 
vide programs of the network stations a are transmitted 
from a transmission location of "01 A". 
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[0092] Now, the operation of television network follow 
of the third embodiment, which Is performed by using 
the memory 70 having the aforementioned memory 
contents, will be explained below. 

[0093] Fig. 1 1 shows the operation flow represented in 5 
a form of subroutine that is a periodically operated 
processing program to be executed by the controller 60" 
under circumstances where a receiver Is receiving a tel- 
evision broadcast of a certain channel. 
[0094] Referring to Fig.1 1 , the steps that perform the 10 
same processing as those performed at steps of the 
subroutines shown in Flg.6 and Flg.8 are given the 
same numerals. Therefore, except for step S3B and 
S4B, the basic operation Is the same as that described 
in reference to FIg.5 and Fig.8, and thus is evident by is 
the description in the foregoing. 
(0095J Steps S3B, S4B, and S5 that perform process- 
ing which conforms to Steps S3B and S4B are the 
processing Inherent to the third embodiment- 
[0096] At step S3B, the location codes from the RDS 20 
reception system R3 are captured as a processing after 
step 52. This allows the controller 60" to recognize the 
current reception location. 

[0097] Subsequently, the controller 60* determines 
whether any change has occurred to the location codes 25 
(step S4B). This processing is carried out by compari- 
son of a previously captured location code with the cur- 
rently captured location code. 

[0098] If any change is found in location codes, the 
controller 60" carries out memory search for selection 30 
< processing of stations targeted for the network follow in 

accordance with the stored contents of the memory 70 
in order to update the information relating to the broad- 
casting stations targeted for the network follow (step 
S5). If no update is found necessary, the memory 35 
search processing is skipped over to the station select- 
ing processing at step S6. 

[0099] To explain the processing at step $5 of the third 
embodiment in more detail, suppose that the frequency 
of television broadcast waves currently being received 40 
is A2, shown in Fig.10. In this case, K can be recognized 
that the television broadcast waves belong to the net- 
work station a according to the contents stored In the 
memory 70. Therefore, the controller 60" Is allowed to 
read frequencies CS, E1 , F7, and H3 only, in addition to 45 
A2, of the broadcast waves for providing programs of 
the network station cc. All of these frequencies can be 
selected as targets for station selection processing at 
step S6 for the network follow. 

[0100] Furthermore, in the present embodiment, in so 
order to place a limit for station selection processing to 
such frequencies as can provide high reception quality 
or as can be securely received, only those frequencies 
that meet further conditions are selected from alterna- 
tive frequencies C5. E1, F7, and H3 In accordance with 55 
the location codes captured. 

[0101] That is, if changed location codes aro, for 
example, equal to "325", a frequency corresponding to a 



location closer to the location that the "325* indicates 
(more specifically, a transmission location, from which 
transmission waves are provided, the transmission 
waves being considered to be received at the location 
(considered the current location of the receiver) where 
the transmission waves from the transmission location 
that "325" indicates can be received) is selected from 
the contents stored in the memory 70. In this case, the 
transmission locations that meet these conditions have, 
for example, location codes "325" and °3DB W . the con- 
troller 60" selects frequencies, C5 and F7. correspond- 
ing to the location codes to determine them as targeted 
station information for the network follow. 
[0102] As mentioned above, In the third embodiment, 
the RDS reception system R3 is combined with the TV 
reception system R2, information relating to frequencies 
of television signals and the transmission location 
codes are stored In advance for each network station for 
television broadcast, and Information relating to the fre- 
quencies of receivable television signals are recognized 
in accordance with the location codes provided by the 
RDS reception system R3. This allows the receiver to 
utilize the location codes, which were originally used 
only for reception control in the RDS system, for realiz- 
ing the network follow of television broadcast in a simple 
and precise manner. 

[0103] In the foregoing, the examples of the DAB sys- 
tem, navigation system, and RDS system were 
described to which the present invention is applied. 
However, the present invention is not limited to these 
known systems, but is also applicable to another system 
such as a broadcast receiver for receiving the FM-multl- 
plexed broadcast waves available in Japan. 
[01 04] According to the present invention, a broadcast 
receiver system can be provided which makes use of 
the network follow function for television broadcast 
waves in a simple manner. 

Claims 

1. A broadcast receiver system having a tuner for 
receiving television broadcast waves of selected 
tuning frequencies, comprising: 

storing means for storing, for each television 
broadcast network, transmission frequencies 
of television broadcast waves transmitted from 
transmission stations of the same network, and 
pieces of location information relating to said 
transmission stations by associating said 
pieces of location Information with said trans- 
mission frequencies; 

location acquiring means for acquiring location 
information relating to location of said broad- 
cast receiver system; 

initiating means for generating Initiating com- 
mands to initiate a network follow in accord- 
ance with the quality of the received television 
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broadcast waves; and 
control means responsive to said Initiating 
commands for selecting, from the stored corn 
tents In said storing means, a transmission fre- 
quency of receivable television broadcast wave 5 
that belongs to a broadcast network of a broad- 
cast being currently received and is different 
from the frequency of the broadcast wave cur- 
rently being received in accordance with said 
location Information acquired by said location 10 
acquiring means, and for setting the selected 
transmission frequency to said tuner. 

2. The broadcast receiver system according to Claim 

1, wherein said location acquiring means is a navl- i& 
gation system. 

3. The broadcast receiver system according to Claims 
1 or 2, wherein said control means selects among a 
transmission frequency corresponding to the same 20 
location Information as the acquired location infor- 
mation and transmission frequencies correspond- 
ing to Jocation Information that indicates 
geographical locations In the vicinity of the geo- 
graphical location indicated by said acquired loca- 25 
tion information. 

4. A broadcast receiver system having a tuner for 
receiving television broadcast waves of selected 
tuning frequencies, comprising: 30 

receiving means for receiving digital audio 
broadcast waves; 

demodulating means for demodulating said 
digital audio broadcast waves to obtain a trans- 35 
mitter identification signal for Identifying a 
transmitter that transmits the broadcast waves; 
storing means for storing, for each television 
broadcast network, transmission frequencies 
of television broadcast waves transmitted from <*o 
transmission stations of the same network, and 
pieces of information for identifying said trans- 
mitters by associating said pieces of informa- 
tion with said transmission frequencies; 
Initiating means for generating Initiating com- 45 
mands to initiate a network follow in accord- 
ance with the quality of the received television 
broadcast waves; and 

control means responsive to said Initiating 
commands for selecting, from the stored con- so 
tents in said storing means , a transmission fre- 
quency of receivable television broadcast wave 
that belongs to a broadcast network of a broad- 
cast being currently received and is different 
from the frequency of the broadcast wave cur- ss 
rently being received In accordance with said 
transmitter identification signal, and for setting 
the selected transmission frequency to said 
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tuner. 

5. The broadcast receiver system according to Claim 
4, wherein said digital audio broadcast waves are 
DAB system broadcast waves. 

6. The broadcast receiver system according to Claims 
4 or 5, wherein said control means selects among a 
transmission frequency corresponding to the trans- 
mission frequency corresponding to said transmit- 
ter identification signal, and transmission 
frequencies corresponding to the identifying Infor- 
mation for the transmitters geographically in the 
vicinity of said transmitter. 

7. A broadcast receiver system having a tuner for 
receiving television broadcast waves of selected 
tuning frequencies, comprising: 

receiving means for receiving data multiplexed 
audio broadcast waves; 
demodulating means for demodulating said 
data multiplexed audio broadcast waves to 
obtain location codes for indicating geographic 
locations of transmission stations that transmit 
the broadcast waves; 

storing means for storing, for each television 
broadcast network, transmission frequencies 
of television broadcast waves transmitted from 
transmission stations of the same network, and 
location codes corresponding to said transmis- 
sion stations by associating said location codes 
with said transmission frequencies; 
initiating means for generating Initiating com- 
mands to initiate a network follow in accord- 
ance with the quality of the received television 
broadcast waves; and 

control means responsive to said Initiating 
commands for selecting, from the stored con- 
tents in said storing means, a transmission fre- 
quency of a transmission frequency receivable 
television broadcast wave that belongs to a 
broadcast network of a broadcast being cur- 
rently received arid is different from the fre- 
quency of the broadcast wave currently being 
received in accordance with the location codes 
obtained by said demodulating means, and for 
setting the selected transmission frequency to 
said tuner. 

8. The broadcast receiver system according to Claim 
7. wherein said data multiplexed audio broadcast 
waves are RDS broadcast waves or FM multiplexed 
broadcast waves. 

9. The broadcast receiver system according to Claims 
7 or 8, wherein said control means selects among a 
transmission frequency corresponding to the loca- 



EP 0 978 940 A1 



10 



07-02-01 ;10:44AM;B4 ffiRO* 



A mmm 



; 0458665950 



# 18/ 31 



19 EP 0 978 940 A1 20 

tion code obtained by said demodulating means, 
and transmission frequencies corresponding to the 
location codes that Indicate geographical locations 
in the vicinity of the geographical location indicated 
by said location code obtained by said demodulat- $ 
ing means. 

10. The broadcast receiver system according to any 
one of Claims 1 through 9, wherein said initiating 
means comprises detecting means for detecting 10 
the reception intensity of an electromagnetic field of 
said television broadcast waves, and generates 
said Initiating commands In the case where said 
reception intensity of an electromagnetic field fatls 
below a predetermined value. is 

11, The broadcast receiver system according to any 
one of Claims 1 through 10, wherein said control 
means sets, to said tuner, a transmission frequency 

of television broadcast wave that provides the best 20 
reception quality among the selected broadcast 
waves. 
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